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: Two-stage Heat Spreading Heatsink

Two-stage Heat Spreading Heatsink
ABSTRACT
Heatsinks are deployed within electronic devices to enable heat transfer from components
such as microprocessors. This disclosure describes a two-stage heat spreading heatsink. The
heatsink includes a first stage vapor chamber positioned at the base of the heatsink and a second
stage of heat pipes positioned above and in contact with the vapor chamber. The vapor chamber
is effective to spread (transfer) heat away from the chip (or other heat generating component)
and prevents localized heat buildup on the surface of the chip. The heatpipes are effective to
transfer the heat from the vapor chamber and into air cooled fins. The two-stage heat spreading
heatsink described in this disclosure offers superior thermal performance for air cooling.
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BACKGROUND
Electronic components such as semiconductor chips (e.g., microprocessors) generate heat
during operation that has to be effectively transferred away to keep their temperature within
permissible limits. Heatsinks are commonly deployed within devices to enable such heat transfer.
Thermal challenges arise in the design of heatsinks since the modern chips dissipate increasingly
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greater amounts of heat, e.g., of the order of 500W or more. Operation of electronic devices in
environments with limited airflow, e.g., 150 CFM, and high ambient temperature of the
surrounding air, e.g., about 40oC, leads to the need for low thermal resistance heatsinks so that
the components can meet specified junction temperature thresholds. While liquid cooling based
solutions can meet such thermal resistance requirements, these can also pose certain risks such as
leakage, etc.
DESCRIPTION
This disclosure describes a two-stage heat spreading heatsink with superior heat transfer
performance. The heatsink includes a first stage of a vapor chamber positioned at the base of the
heatsink and a second stage of heat pipes positioned above and in contact with the vapor
chamber. The vapor chamber is effective to spread (transfer) heat away from the chip or other
heat generating component and prevents localized heat buildup on the surface of the chip. The
heat pipes are effective to transfer the heat from the vapor chamber and into air cooled fins.

Fig. 1: Two-stage heat spreading heatsink
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Fig. 1 depicts an example heatsink, per techniques of this disclosure. A vapor chamber is
provided at the base of the heatsink. During operation, the vapor chamber absorbs dissipated heat
that vaporizes a liquid contained in the vapor chamber. The vapor flows through the chamber and
condenses at a different surface of the vapor chamber that is at a lower temperature. The heat
released during condensation is transferred using heat pipes (not shown in this view) in contact
with the vapor chamber to an array of fins for air cooling.

Fig. 2: Posterior view of two-stage heatsink
Fig. 2 depicts a bottom (posterior) view of an example two-stage heatsink. Fig. 2 depicts
the vapor chamber, and its interface that is utilized to attach the heatsink to the heat source . As
depicted in Fig. 2, mounting screws are utilized to fasten the heatsink to underlying structure(s)
within a device.
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Fig. 3: Side view of portion of two-stage heatsink
Fig. 3 depicts a side view of a portion of an example two-stage heatsink. A vapor
chamber is shown, positioned at the bottom of the heatsink. Multiple heat pipes (e.g., about 10
pipes) are depicted positioned above the vapor chamber to transfer heat from the vapor chamber
to the fins for air cooling. A bracket can be provided at the base for additional stiffness.
The two-stage heat spreading heatsink described in this disclosure offers superior thermal
performance for air cooling. For example, the heatsink can offer a thermal resistance less than
0.035oC/W at 150 cu ft per minute (CFM).
CONCLUSION
This disclosure describes a two-stage heat spreading heatsink. The heatsink includes a
first stage vapor chamber positioned at the base of the heatsink and a second stage of heat pipes
positioned above and in contact with the vapor chamber. The vapor chamber is effective to
spread (transfer) heat away from the chip (or other heat generating component) and prevents
localized heat buildup on the surface of the chip. The heatpipes are effective to transfer the heat
from the vapor chamber and into air cooled fins. The two-stage heat spreading heatsink
described in this disclosure offers superior thermal performance for air cooling.
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